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APPARATUS, METHODS, AND ARTICLES OF 
MANUFACTURE FOR A MICROPHONE ENCLOSURE 

CROSS REFERENCE TO RELATED APPLICATIONS 

The present application claims the priority of U.S. Provisional Patent Application Serial 
No. 60/465,964, filed on April 28, 2003, which is herein incorporated in its entirety by reference. 

FIELD OF THE INVENTION 
[001] The field of the invention is audio reproduction systems, and more particularly 
microphone enclosures. / , 

BACKGROUND OF THE INVENTION 

[002] Many systems employing the use of microphones (e.g., portable hand held radios, 
cellular phones, etc.) must be designed to withstand adverse environmental conditions, such as 
exposure to rain or immersion in water. They must be able to recover quickly from such 
exposure to prevent an unacceptable reduction in operating performance. 

[003] During exposure to adverse conditions, water and other foreign matter may become 
trapped within the inlet holes to the microphone. The presence of water and other types of 
foreign matter in the microphone hole decreases the acoustic sensitivity of the microphone. 

[004] Open and unprotected microphone holes are typically cleared of water by passing air 
(e.g., 'blowing") across the microphone hole. This is possible because the holes have minimal 
surface area in contact with the water. This results in a low surface tension, which allows the 
water to be easily removed. However, an open, unprotected microphone hole offers no 



protection from an object such as a wire that could enter the hole and pierce the microphone 
gasket and/or the microphone element itself. 

[005] To address this, systems have been developed in the prior art that help prevent an 
object such as a wire from coming in contact with the microphone components, such as the 
microphone gasket and the microphone element, to prevent the object from damaging these 
components. 

[006] An example of such as system is shown in Figures l(a)-(b). Due to surface tension 
forces, water or other foreign matter from rain and immersion may be held within the 
microphone hole. . System such as the one shown in Figures l(a)-(b) do not easily self-drain. 
Moreover, evacuating the water from the hole by blowing across the hole may be very difficult. 

[007] Accordingly, systems are needed that provide protection to the components of the 
microphone, while allowing water and other foreign matter to be more easily cleared from the 
system. 

SUMMARY OF THE INVENTION 
[008] The invention is directed to microphone enclosures. Embodiments of the invention 
include a microphone enclosure having at least one tortuous path through which sound may 
reach the microphone elements. Such a configuration helps to prevent an object such as a wire 
from passing through the microphone hole. The tortuous path of the inlet may have a change of 
direction, which prevents an object such as wire from entering the hole far enough to pierce the 
microphone gasket or microphone while also allowing water or other foreign object to be more 
easily cleared from the inlet by blowing through the system. In one embodiment, the tortuous 
path may comprise at least one inlet having a plurality of openings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
• [009] The foregoing and other aspects and advantages will be better understood from the 
following detailed description of the invention with reference to the drawings, in which: 
[0010] Figures l(a)-(b) illustrate a system of the prior art; 
[0011] Figure 2(a) is an embodiment of the invention; and 
' [0012] Figure 2(b) is a cross-section along line B-B of Figure 2(a). 

DETAILED DESCRIPTION 

[0013] The invention will be understood more fully from the detailed description given below 
and from the accompanying drawings of the preferred embodiments of the invention; which, 
however, should not be taken to limit the invention to a specific embodiment, but are for 
explanation and understanding. 

[0014] In the invention, a tortuous path microphone inlet may be used to help prevent an 
object such as a wire from coming in contact with the microphone components, to prevent the 
object from damaging these components, while allowing water and foreign matter to be more 
easily cleared from the inlet by blowing through the system. 

[0015] As noted above, an example of a prior art system is shown in Figures l(a)-(b). The 
audio systems of the prior art (in this example a portable handheld radio 100) may typically have 
an outer casing 102, which contains the working components of the system, such as the 
microphone 112. One or portions of the outer casing may form an opening or inlet 118, allowing 
sound to enter the system and impinge upon the microphone. The microphone inlet has a change 
of direction, and this prevents the object from entering the hole far enough to pierce the 
microphone gasket or microphone. 
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[0016] Outer casing 102 may comprise a single piece or multiple pieces fitting together to 
contain the working components of the system. For example, outer casing 102 may have an 
upper portion 104 and a lower portion 106, which may form opening 118, allowing sound to 
enter the system and impinge upon microphone element 1 12 through a microphone gasket 1 10. 

[0017] As may be seen in Figure 1(b), inlet 120 is formed from a single opening 118. This 
configuration has a distinct disadvantage in that it does not provide a mechanism for easily 
passing air across the microphone components. Consequently, a user cannot easily clear water 
and other foreign matter from inlet 120, such as by blowing through the system. As a result 
water and foreign object may become trapped within the opening, significantly degrading the 
operation of the system. 

[0018] In sharp contrast, Figures 2(a)-(b) illustrate an embodiment of a system incorporating 
the invention. As shown in Figures 2(a)-(b), such a system 200 (in this example also a portable 
handheld radio) may have an outer casing 202, which contains the working components of the 
system, such as microphone element 212. Outer casing 202 may comprise a single piece or 
multiple pieces fitting together to contain the working components of the system. 

[0019] Outer casing 202 may also have an upper portion 204, a middle portion 214 and a 
lower portion 206, which may form openings 216 and 218, allowing sound to enter the system 
and impinge upon microphone element 212 through microphone gasket 210. Those of ordinary 
skill in the art will appreciate that the reference to an upper, middle, and lower portion is for ease 
of explanation only and that those terms do not suggest any particular directional or spatial 
relationship among the components, and that opening 216 and 218 may be formed from a single 
component or multiple components, as well, and is not limited. 
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[0020] Microphone element 212 and microphone gasket 210 are also not particularly limited 
and may comprise any such components, the use of which are well known in the art and will not 
be further elaborated upon here. 

[0021] As may be seen in Figure 2(b), openings 216 and 218 may comprise a tortuous path to 
the microphone by converging to form inlet 220. The use of a tortuous path in this manner 
provides the significant advantage of minimizing the chance that an object, such as a wire, may 
come into contact with and cause damage to the microphone components, including microphone 
gasket 210, microphone element 212 circuit board 222, and integrated components 224, while 
also allowing water and other foreign matter to be cleared from the inlet, such as by blowing 
through the system. This allows sound to impinge freely upon microphone 212. Microphone 
212 may then better convert the received sound into an electrical signal. This signal may be 
processed by integrated components 224 for transmission from the radio via antenna 226. 

[0022] Having thus described a few particular embodiments of the invention, various 
alterations, modifications, and improvements will readily occur to those skilled in the art. Such 
alterations, modifications and improvements as are made obvious by this disclosure are intended 
to be part of this description though not expressly stated herein, and are intended to be within the 
spirit and scope of the invention. Accordingly, the foregoing description is by way of example 
only, and not limiting. The invention is limited only as defined in the following claims and 
equivalents thereto. 
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